The macrophage alphaMbeta2 integrin alphaM lectin domain mediates the phagocytosis of chilled platelets.
alpha(M)beta(2) integrin receptors on myeloid cells mediate the adhesion or uptake of diverse ligands. Ligand binding occurs in the alpha(M) chain, which is composed of an I domain and a lectin domain. The alpha(M) I domain binds iC3b, fibrinogen, intercellular adhesion molecule-1, and other ligands and mediates the adhesion of neutrophils to platelet glycoprotein Ibalpha (GPIbalpha). alpha(M)beta(2) also recognizes beta-GlcNAc residues on GPIbalpha that are clustered on platelets after cooling. The phagocytosis of chilled platelets could be reconstituted when Chinese hamster ovary cells were transfected with alpha(M)beta(2). Replacement of the I domain or the lectin domain of the alpha(M) chain with the corresponding domain from the alpha(X) chain (p150) revealed that the activity of the alpha(M)beta(2) integrin toward chilled platelets resides within the lectin domain and does not require the I domain. Additional evidences for this conclusion are: 1) Sf9 cells expressing solely the alpha(M) lectin domain bound chilled platelets, and 2) soluble recombinant alpha(M) lectin domain inhibited the phagocytosis of chilled platelets by alpha(M)beta(2)-expressing THP-1 cells, whereas I domain substrates showed no inhibitory effect. Therefore chilled platelets are removed from blood by an interaction between beta-GlcNAc residues on clustered GPIbalpha and the lectin domain of alpha(M) chain of the alpha(M)beta(2) integrin, distinguishing this interaction from those mediated by the alpha(M) I domain.